Introduction
It was reported by Steinach (1936) that atrophy of the reproductive system occurred among grouped unmated male rats, and that this could be prevented by subjecting the males to the odour of female rats. More recently other descriptions of the stimulatory effect of female presence on the reproductive system of males suggestive of increased testosterone production have appeared. Amir & Volcani (1965) stated that the concentration of fructose in the seminal vesicles was increased in rams kept with ewes and suggested that this was due to the changed androgen status of these animals compared to controls. Bramley & Neaves (1972) demonstrated that bulbourethral gland weight and plasma testosterone levels were higher in male impala with access to females than in bachelor males. It has also been shown that proximity of a female without direct physical contact for 4 days caused increases in the weights of secondary sex organs and testicular vein testosterone levels of male rats (Purvis & Haynes, 1972) . In contrast to these results, we have shown that rearing ram lambs in a group with female lambs of the same age had no effect on peripheral plasma testosterone profiles up to 15 months of age when compared with rams reared in isolation or in an all-male group (Illius, Haynes, Purvis & Lamming, 1976) . Moreover, no difference was found in the ability of animals from these three groups to copulate when first exposed to a female. When these animals were allowed to copulate at 10-15 months of age, there was no evidence in the majority of a post-copulatory rise in plasma test¬ osterone. This is contrary to reports that copulation, or female proximity, causes transient increases in testosterone levels in bulls, rabbits, men, rhesus monkeys, hamsters and rats (Katongole, Naftolin & Short, 1971; Endröczi & Lissàk, 1962; Fox, Ismail, Love, Kirkham & Loraine, 1972; Rose, Gordon & Bernstein, 1972; Macrides, Bartke, Fernandez & D'Angelo, 1974; .
The current studies were designed (1) to test the hypothesis that a more extreme social stimulus than in previous studies (Illius et al., 1976) , i.e. the presence of cyclic rather than immature females, would result in increased plasma testosterone levels in rams; (2) to determine whether stimulation by a cyclic female, if it was successful, represented a maturational trend and was evident only in older animals; (3) to establish whether a transient post-copulatory rise in testosterone could be demonstra¬ ted in older rams in view of the tentative suggestion that this is so in bulls (Smith, Mongkonpunya, Hafs, Convey & Oxender, 1973) . These authors stated that a post-copulatory increase in testosterone occurred in 3-6-year-old bulls but was less evident in bulls from 1 -5 to 2-5 years of age.
Finally, studies were carried out to determine whether female proximity resulted in behavioural changes associated with aggression and sexual performance in rams. Testosterone levels. Mean testosterone peak heights, and profile areas adjusted to area/24 hr, were significantly higher (P < 001 and < 005, respectively) in the rams in Group I compared to those in Group II during November ( December than in November (P < 005). There was no significant difference between mounts in either test. Aggression tests. Sexual performance. There were no significant differences between the groups in either test (Table 3) .
Discussion
The adult ram is like other species for which elevated plasma testosterone levels are found after proximity to females; the phenomenon is not transient and is evident after a relatively long exposure period. Higher peripheral plasma testosterone levels were associated with increased testicular size in rams, unlike the findings of Bramley & Neaves (1972) for the impala in which testosterone levels were increased but there was no difference in testicular size between bachelor and territorial males.
Because elevated testosterone levels have been reported for a number of species after copulation, Bramley & Neaves (1972) considered that elevated testosterone levels in territorial impala are a consequence of sexual activity rather than a cause of it. This is supported by the findings of Drori & Folman (1964) , Folman & Drori (1966) and Thomas & Neiman (1968) that atrophy of the reproduc¬ tive system of male rats occurred in the absence of females; the atrophy was reversed by copulatory activity but not by the presence of females. These results have, however, been questioned by Purvis & Haynes (1972) , and the present work suggests a reduced role for sexual activity in rams in causing elevated testosterone since the animals did not have physical access to females.
The fact that younger animals did not respond to female proximity extends the observations that plasma testosterone levels in the developing ram are not influenced by the social environment (Illius et al., 1976) .
Previous studies carried out on older rams during the season when testosterone levels were low, or on young animals, have been unable to demonstrate any transient rise in plasma testosterone in rams after copulation Illius et al., 1976) . The results of the present experiments indicate that a marked post-copulatory rise in testosterone can occur in rams during the breeding season, providing they are old enough (see Smith et al., 1973, There is much conflicting evidence with regard to the effects of androgen levels on aggression. Sexual and aggressive behaviour are both controlled by androgens in the red grouse (Watson, 1970) , and Beaman (1974) demonstrated that mice are more aggressive after administration of testosterone. After androgen therapy, the social status of chimpanzees changes (Clark & Birch, 1945) ; rhesus mon¬ keys also show a correlation between hierarchal position and testosterone level (Rose et al., 1972 (Leuthold, 1966; Bramley, 1970) . Established behavioural patterns in individual guineapigs and rats have been shown to persist when testosterone levels are artificially standardized by uniform replacement therapy following castration (Grunt & Young, 1952; Beach & Fowler, 1959 (Hulet, Ercanbrack, Blackwell, Price & Wilson, 1962; Lincoln et al., 1970; Geist, 1971) . The present experiments suggest that the separation of male ungulates into bachelor herds and those exerting copulation rights through territorial or harem
